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Octobet 6,2005

Division of Oil, Gas and Mining
Minerals Program
P.O. Box 145801

Salt Lake City, Utah 8411+5801
ATTN: DougJensen

Dear Mt Jensen,
I understand you have the rcgulatory rcsponsibilities fot the Poverty Point, Devil's Slide and

Skull Valley mines opemted by Holcim, Inc. Enclosed ate the final reports for the soil and

vegetation baseline assessments which I completed over the srunmer at these mines. Holcim
also has a copy of these rcpotts at theit Devil's Slide office.

Could you please email me at wheelermindl'@.yahoo.com to let me knouz you teceived these

tepotts?

Thank you.

Sincerely,

,/l
X+W,n ;vlw-_

/
Mindy Wheeler
Pdncipal Ecologist

RECEIVED
P.O. BOX 520604. SALT LAKE CITY, UT 84152

PHONE: (E01)699-5459' FAX: (435)645-9699
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Devik' Slide Soil and Vegetation Baseline Assessment

INTRODUCTION

Holcinu Inc is required to submit a new LMO to the State of Utatr Division of Oil Gas and
Mining (DOGM) to continue mining operations at their Devil's Slide plant. The purpose of this
report is to provide a baseline characterization of soils and vegefirtion according to the
requirements s€t forth by DOGM as lisfied on Form MR-LMO. This infornration will assist in the
design of a site apprcpnate and effective reclamation plan.

SME DESCRIPTION

VEGETATION
The mine property lies on the eastern boundary of Morgan County along Highway 84 just west of
Henefer. The area rcceives 17-20 inches of pecipitation annually (79/o of vhich comes in
November - June) and slope steepness varies ftom 20 to 6V/o. The area is chiefly dominaf€d by
sagebrush (Anemisiatidentatavar.vaseyana), which occupies gentler slopes, with mountain
shrub communities with species such as big toodrcd maple (Acer grodentitahm) and
serviceberry (Anelotchier talensis and A alnfolia), inhabiting prd€ctd drainages befiyoen the
open slopes. The uder*ory includes p€rsnnial grasses such as blrrcbrmch u/ktgpss
(Pseudoroegneria spicata), Sandberg's bluegrass (Poa secnda), and muttongrass (Poa
fendleriou), and percnnial forbs such as lupire (Lupirus sericeus) and wild onion(Allium
cenuw). VegBtation cover in the sagebrush community t'"e is 39.4% +l-9.5 and vegaation
cover in th rrcuntain shnrb community ave,rages 74.9/s with a stardard deviatiur of ll.3/o.
Vegetation coverjumps to 50.5yo for the sagebrush community and79.2Vo for the mountain shrub
community if non.native annual grass€s are inclded. From an ecological perspective, both
vegefationcommunities intb area geo€nalty have good struchre adagedisfiibrfion. However,
species diversity is soreu/hat lowrefutingpast land uses and cmditions srrctr as grazingand
drought Additionatly, invasive species (particularly musk thistle) arc beginning to invade the
native vegetatirn ommunities. Figure I shows tte location of Ore Devil's Slide mine and plan!
and Figures 2 and3 d+b the qpical rdisfirbed state of the vegetation communitiee
surrounaing Devil's Slide Mhe.
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Devils' Slide Soil ond Yegetdion Brceline Assessment

Figure l.Location of Devil's Slide Cement Plant and Mine

Devil's Slide Plant
and Mine
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Devils' Slide Soil and Vegetaion Baseline Assessment

SOLS
The l98l soil survey published by the Soil Conservation Service (now theNatural Resource

Conservation Service) covers the area of the mine in their Morgan Area soil surv€,y.

This soil survey was used in conjunction with soil tests in 3 areas to ascertain the characu ofth
soils in the rea. Three soil samples from the anea wene sent to the USU soils laboratory to
determine pH, EC, CF;C,a/frM., N, P, SAR and K (see Figrnes 2 for soil type locations and

locations).

Sr$
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Devils' Slide Soil ard Yegetation Baseline Assessment

The following ane descriptions of the various soil types in the area:

Henefer loam{HeG)
This soil is on the norfr and east frcing slopes in the area on4O4V/o slopes. It is very deep and
well draine4 and is formed from sandstone and quartzite. The surface layer is about 16 inches
thick and is described as a very dark brown loam. The subsoil is dark brown gravelly silty clay
loam or srlty clay down to 60 inch€s de€p. Rock fragment percentage incrcases as soil @
increases. Pe,rmeability is slow, available wder capocity is matety high, ad emeion hazrrd is
high, mainly due to slope. This soil is important for watershed health since it can hold significant
amunts of water and $ppofts d€nse vegstalion to keep $e soil in plre. See Appendix for soil
t€st rcsults in rtis soil t'rpe (tak€n from fu areas oftransect 2 of tb mountain shrub vegetatim
t'"€.

St Mary's-Hoskin (StG)
This soil is a mixhre of St lvlary's and Hoskin cobbly loams. Ttr€s€ soils are generally found on
sotdh and west frcing slopes in the area on slopes befireen 30 and 50lo stoepness, and occrpfox a
large area wi&in tre mine property ad oortt of the prup€fiy. Thesc soils originabd ftrom a
weathered congbmcrate ofquartzitc and sandsfione. Th soil is deep and well dmine{ with a
grrfaoe la1,er ofoobbly lm abors l0 b 14 inclt€s frich and a subeoil layer of roddish brown
very cotrbly loam a vcry cobbly sandy chy l@m 14 to 30 inc,hes @. Some soil in the area has

a deeper la5m of very cobbfry sady lm abotil 30 indr€s ftidq hf in sme arcs this shfm h
not present Th€rcfuc trc bedrock can lie betrveen 22to & inches in depft. Permeability is
modcre, avri$b re capocity b lw, and the erqi<n hazard higb mainty due to slope. See

app€dix B furcilbctr€$lts infriq mil type a well as tte otrers"

$,Q
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Devils' Slide Soil @rd Yegetation Brceline Assessment

Kilfoil rock outcrop complex (KrG )
This soil is on south, west and east facing hillsides rangtng from 40 to ff/o slope. Most ofthis
complex is the Kilfoil loam and the rock outcrop is interspersod wiein tb Kilfoil bam d
occurs on ridges and is e{poscd on ledgps and oUcropings of bue rock. The Kilfoil bm was
formed in matqials weatlrered fr,om sandstone and shale. The Kilfoil lmm has a surface layer
about 3 inchos dc€p md lhe subsoil is a drk clay loanr about l8 inch€s thick, and weathered
fractrned saodstme is d aboil 30 incfres in deptr. The surfrce bl.€r is mildh allaline and
calcareouC whereas the subsoil is mofuly calcaeos md cm be shongly alkaline- The
erosion hazard higlt, flrd tfo wder holding capacity is moderate. This soil isAras pnesent under
the upper areas offie rctive mine.

Lithic haploxerolls GfiG)
This is the soil t'"e thd was/b rmder much oftre present mire pnperty. Much orf rhis soil t)"e
is considered a rwk oubrop, htth€re re pockas of soil development within this type. The
Kilfoil loam is wi&in fiis t).pe as rell as the HGkin ffily loam. Within dre LHG type, a typical
surface layerisvriablehisabronm stony lm Sout6inchcs&ickwith a stuycfry fom
undertying the $rfe lryer. The be&ock is fdnd betc,€cn l0 md 20 hcbcs. Thc sdl is shongly
calcareous and mfuety alkalire, the water holding cryity is very low, and erosion hazard is

high.

Agassiz rock outcr,op (AaG)
This soil is gsnerally m solh md u/cst frcing muntaimides af 4U7V/o s@es" ft b found m lhe
south side of Highway t4 rmder sageb'msh plot #10. The soil is $allow (b€drock is between 14

dd 19 incl6 deep), md fafied fr,un materiah tbat weather€d fiorr limestone. The srrfre layer
is a silt loam about S inches, d fu rmdertying layer is 6 incbes of a cfity sih h- Limestore
is foud d Sqil 14 inches, thrs tre urg bHiry cqccity b very bv, d the erosin htzrd
high.

Horrock's rock outcrop complex (HvG> south side of higlway rm&r MS
This soil cmplex is gwralty formd on south ad west fucing mombinsides af 4b7W slopes.
This soil type is on theThe soil originated fiom materials weatlrered from limestone. The srrface
layer is a gravelly lodn abort l5 irches fiick. The $rfaoe layer becomes more co,bbly d€€pcr in
the profile. The zuhoil is abod 22 irch md is a v€f,y cobbty cky bm- ttedered $tle lits d
about 45 inch€s deep. We holding caacity is bw md er6im lnad is high.

METHODS

Data on vegetation cover md species dchness (diversity) was colbcted on July 8, 2fi)5. To
ascertain the range ofvariability frvegetation soyer, grund ooyer, and spcies cqmitftta l0
trmsects of lfi) fe€t in each vegetation type were established in ueas detefinined to be
r€pres€ntdive of erh ofthe vegetation t)"es in the rea (See Figw€s 6 and7). Once within a

stand of tlpical veg@tim, a pin was ry to rmOmty &bmine trc azimu& of lhe trmt-
Every foot, a point was taken ad recorded (ph specixr rodq [b, bde gumd a grxyel)-
Only a€rial cov€trwas det€rmined in this mannef, thustotal gnormd coverplus bare grormd must
bc €qrnl to lfi)7c. fOwewr, it is also important to coreieler the dcnsity of the tmd€rstory
vegetatim ffi (gr6ses ad fqts), partlculrly in |he mmtain shrfi cmmitiGs, whicfo
will bring &e total vegFfitftn coyer tlyer lfl)%. Tbe phms of$e morffiin frr& omity

Su
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Figure 6. Vegetation transect locations on the north side of Hwy 84

Devils'Slide Soil and Yegetation Baseline Assessment

show the densrty of the grasses and forbs underneath the large shrubs. Ocular estimates of the
understory vegetation ranged from l5 to 5V/o in the mountain shrub community.

$k
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Devils' Slide Soil and Vegetation Baseline Assessment

Figure 7. Vegetation transect locations on the south side of Highway 84

The results ofthe point interceS method for aerial cover frthe ten transects in each vegetdion
type were then averaged and a standard deviation was determined. Vegetntion species that were

$k
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Devils'Slide Soil otd Yegetation Baseline Assessment

encountered outside transect boundaries were also r€corded. Vegetation cover was calculated

botr including the non-native annual grass€s and excluding them. Relative covers were also

calculated wift and witfui$ the inclusion of tlre weedy annual grasses. [n many cases, drc

inclusion of weedy annual grasses in vegetation cover give artificially high cover values sire it
is better able to €stablish tttan its native counterparts.

RESTJLTS

Vegetation cover was Abulated both including and excluding annual non+ative grasses. Non-
native annual grasEes can give artificially high vegetation cover estimates, since they are better

able to estabtish trnn treir native counterparts in tlre intenpaces of the vegetation communit5r.

The sagebnrstr cover type had a cover of ?9.4c/o +l- 9.5yo excluding non+dive annual grasses. If
the annnal grasses re inchde4 the vegetatirn oover esf,imate jumps b 5O.5'/o. Morn$ain big
sagebrush (Artemisia tidentdavat vasqou) accounted for almost half ofthe vegetation cover
d.15o/o relative corv, urhile cool sedron percnnial grass€s accotrnted for aknost one quarter of the

cover at 24o/o.Peranial forbs aocounted for almoct tPlo of the cov€r. Lifrer munted for 35o/o of
dre total cov€tr, while rock aocounted ft tfinrt 9Vo of the to0al oover and bare gumd was

minimal alTo/o.

The mountain shrub community averaged 74.9/o +l- ll3yo sial cover exchding annual grascc
a d79.2yo if anntrat grasses are included BigtootM maple (Acq Sr@rfuntitatwt) domindod
the vege{ation cover d 6T/o of tlr- relative coyer. Shrubs such as snowberry (Slmplnrocopos
orcophilusland sagpbrush accounted for abod 287o of the cover. A€rial cover of
perennial grass€s and fo6s tohld 4o/o of fu relative oov€f,. The understory vegBtutim (mt
accounted fq in a€rial cover ectim&s) varfrd ftom 15 to 5O/o oover. tirer avengpd lsy. +l-
Eo/o,rcckwas 14 +l- syo,and bare soil was s minimal 3 +l- l.syo. See Tabl€s l ardz for complete
tabulafed results.

DISCUSSION

The soils underlying the vegetation communities at the Devil's Slide property are relatively well
developed and thus would serve as appropriate growttr medium for revegetation activities. It is
very helpfrrl to salvage and/or dir€ct haul soil for revegefation pupos€s. Ifit is nffisary to storc

the soil until it is nd" it is best to stor€ tre topcoil in a separe sbck pib fttn tre $b6oils.
The topsoil is gpnerally the most fertile and contains native seed propagules that can naturally
establish in reclaimod areas b ultimately reduoe th cct of revegstation.

The ranges ofthe vegefition cover ectimates for both tb sagebrush and mountain shrub
communities at the Devils' Sli& mine property arc typical for ttese native communiti€s. In od€r
to achieve TV/o of fu native cover to be considered reclamation su@ess, the combination of
dir€ct hauling topsoil and the following seed mixes for each of tlre vegetation communities is
recommendod-

$k
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Devils' Slide SoiI arrd Yegetation Bueline Assessment

Table 3. Recommended s€ed mix for sagebrush community

This seed mix averages to about 76 seeds per square foot-

1l

Common
Name

Sciedific Neme Varidy PLS
lbs

Seeds/ Ib Percent of
mix

GRASSES
Muttongrass Pnfendleiana 0.5 890,(X)0 13.3

Bluebucft
wheatgrass

P*ttfuoegnerk
spxnta var
sorca&a

P-7 4.5 170,000 It.8

Great Bashl
Wildrve

Hymuscinercus M4nar 2 130,000 7.7

Bottlebrush
souine*tail

Hymus
elvnnkles

1.5 192000 8.6

Slender
wfleatotztss

Etymus
trrchaulus

Pryor 4 r59,000 21.3

FORBS
lndian
mintbrush

Casfl/c'kt
chrcmosa

0.05 4,900,m0 7.3

Yarrow Achil/ee lanulasa 0.1 2,770,W 4.1

SHRT]BS
S4ebrush tutemisia

trkbntata var
vaseYana

0.25 2,500,m0 18.6

TOTAL t2.E

Su
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Devils' gde Soil atd Yegetation Baseline Assessment

Table 4. Recommended seed mix for Mountain Shrub

Gommon
name Scientific name Variety

PLS
lbs # seedsl lb

Percent of
mix

GRASSES
Canada
blueorass

Poa oompressa o.2 2,500,000 16.8

Bluebuch
wheatorass

P*udoroegneia
soicata

y7 4 140,000 r8.9

Great Basin
Wildrve

Elymus cinereus Magnar 2 130,000 8.8

Slender
wheatorass

Hymus
trachcaulus

Pryor 5 159,000 26.8

FORBS
lndian
naintbrush

Castilleja
chrcnosa

0.02 4,900,000 3.3

Sulfur flower Eriogonum
umbellatum

0.5 209000 3.5

Yanow Achillea lanulosa 0.05 2,770,OO0 4.7
Showy
qolden eye

tlel/o/merus
muftiflon

0.5 1055000 3.6

SHRUBS
Snowberry Symphoricarpos

oreoohilus
1 75,000 5.1

Sagebrush Artemisia
trldentata var
va*vana

0.25 2,500,000 8.4

TOTAL 13.9

This seed mix averages to about 68 seods per square fooc

$k
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Devils' Slide Soil and Yegetation Baseline Assessment
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Table 1. Tabulated Results of V Cover in the brush V

Cool season
perennial grasses

Annual grasses
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Devils' Slide Soil and Vegetation Baseline Assessment

Total Vegetation Cover
(wlth annual grasses
Includedl

79.200

Total Vegetation
Cover (annual
grasses not
included)

74.900 11.346 3.588 60.000 94.000 100.00

Litter 14.689 8.085 2.695 1.000 27.000 0.00 100.00

Rock 13.750 4.717 2.35E 7.000 18.000 0.00 100.00

Bare Soil 2.633 1.472 0.601 1.000 5.000 0.00 100.00

Total Ground
Cover

9E.300 1.E29 0.578 95.000 100.000 100.00

{tu
) Wp Uotural Resource Consulting, LLC
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APPENDD( A _ PHOTOS OF SELECTED
VEGETATION TRANSECTS



Transect 2- Sagebrush Azimuth 305'

. r|

Transect 6-Sagebrush Azimuth 122"

l)t'tjlv .\/l,r'.'.\rl/ ,triti I i'Lt'iti!!r;t! lio.tr'iitt,. l.t\r'\\iri('r11

Transect 4-Sagebrush Azimuth 228'
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Transect 8-Sagebrush Azimuth 314"

Devils'Slide Soil and Vesetation Baseline Assessmenl

Transect 7-Sagebrush Azimuth 146'

Transect 10-Sagebrush Azimuth 34'

Sqr
I Wp Naturul Resourct'('onsulrine, LLC
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Devik' Slide SoiI and Yegetotion Baseline Assessnent

Sk
) WP Not*ol Resource Consulting, LLC



Devils' Slide Soil ond Yegetation Baseline Assessnenl

APPENDIX B- SOIL TEST RESULTS

WP Natural ResourceCorculting, LLC
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liotl lest Report

and

Fertilizer Recommendation

kR€cohr€d: 7l1M,m,5
DateComdebd: &f/z(m

Devils' Slide Soil erd Vegetdion Baseline Assessmmt

ulu Anarymcal Laos
tbh Stab Unhdsily
Looan, t tdrOlii22-teP
(13F1797-,4117

(/*E ) 7!t7-21r7 CNo
w$ryJanal,Gu.€dr

Name:
Ad&€ss:

IINDYWHEEIfR
{AB SUNRISEDR

PARKCITYUT 84098

Gas*fs CodrtEnls:

PfsE 8O1€9$'4n59

Courty:

Aa€sh FhE:Lab Nur$ec 5011618

ldeniificalirn: O7{7{SIElrlLSSUOefnA Z
OopbbeGtwt: qI3ei4

1-

iO'sank:ltde.
Sod ibtsodci SAR

i---- .--- ':- -. -
Noba
CEC:1i1.6
CONTACT THE LAB WTm WHAT YOt ARE GRCrl rhG FOR RECOII IENDAT|OINS

For ft.rlher assisterc, please w your Corrfy A€ent -

SlsI Wp Natural Resource Consulting, LLC
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Soil Test Report

and

Fertil2er Recomrnendation

DSRmtued:. 7l18/|Zff.5
Ddo Cornpfeted:. UTiXnJs

Devils' Slide Soil ond Yegetdion Bueline Assessment

USU Aralytical Labs
tltah StabtXtiwsity
l-ogs\ tXah 84:n2-{E3o
(4$17C7-?'217
(,(}5) 797-2117 (FA)o

wrw.usud-ustt.€dt

Nrne:
Address:

MINDYW}EEI.ER
4AB SUNRTSE DR

PARKCNTYUT 8/1098

Phone: 801€99-5459

County:

Lab t{ur6et: 501t619

ldentificatbn: 07{7{5 D€VILS SLIIE TRA

Cmpb be Gmwn:

Groler!Comments: Acres h Fir{d:

7
s\ b/il/ btrok*t\.L

SoilTest Resulb

I Te*ure

Po6ium - K

NibaFNibogen - N rtSnq

Arrc-7tt

lton- Fe

Copper- Qr

Itilaqganeee - lrtt

Organic Matbr

Notes
CEC:11.8
COI{TACTTHE LABWITH WHATYOU ARE GRO\^/ING FOR RECOMMENDATIOINS

or frrrthar asslstance r*casa sce rrxn &trtnlv Aoent -

I

Soil llot Sodb

$*
I Wp Natural Resource Corculting, LLC
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SoilTest Report

and

Fertilher Recommendation

Dde Redved: 7r1812m5

D# Comd€ted: Ul/2fiF

Devils' Slide Soil ord Yegetation Baseline Assessment

USU Atalytical labs
LHrSfabt.k*,s3lty
Logd|' tHr 84:t22-f830
(5r7tn-247
(asr)?s/-2117 (FDq
wrr.usud-usu-edt

Narne:
Address:

rffifi)YwlEEl.ER
4AXt Str{RlsE oR

PARI(CITYUT 84{x|8

Ptbr|o: 801€99-5459

County:

Lab l,lunbec 50tl6fl)

ldent'frcatbn: 07{}7-05 DEVILS Sl-lDE 1452
Crcpb beG.ovill:

Gaqve.ls CoorrFnts: Ac.€s h Fi{d:

Soil Test Results

Sandy toam

ry ____ L
I

SafEit-ECe g.l
Ptosphonrs-P rEkS

Potas*rn-K rngrks I 197

rl{ryt. r! .rvr
il --
ll ew-zt ms/kg

lj lm-Fe rngfl(g
l'- ^'- a

L: ?3Niffil$mpn-N nsnq | '?-

ii c"oo"r-o, tttsrks 
i

ji-*'€a-*- *- -dr.t I

il s..*ao-s,xL"-J *.eI _,,

ll o*-" **. - 
i

i[gl----.- -.._-_l-=..
Nob
CEC:153
CONTACT TtlE LAA wrH WHAT YOIJ ARE GRO\ rlNG FOR RECOI,fiGNDATIOINS

Fortrfirs asds*anca, please s€o yow Ooun$Agent -

Su
I Wp Natural Resource Consulting, LLC
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